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SYSTEM AND METHOD FOR INTEGRATED
RESOURCE SCHEDULING, TASK
ALLOCATION AND AGENT WORK
MANAGEMENT

This application 1s a non-provisional of U.S. Provisional
Patent Application No. 60/359,375, filed Feb. 25, 2002 and

claims benefit thereto.

BACKGROUND OF THE INVENTION

The task of generating optimized schedules for contact
center agents and other related resources has been known for
years to be a complex one, and has spawned an entire
industry of compames which provide products, of varying
sophistication, which attempt to provide optimal resource
scheduling for contact centers. Known as workiorce man-
agement systems, the products known in the art generally
perform a common series ol sequential tasks 1 order to
accomplish the scheduling function. Referring to FIG. 1, the
first step of workiorce management 1s to gather historical
data on call volumes 100 for the contact centers 1n question;
this data 1s generally broken out by call activities or skaills,
such as sales, service, complaints, etc. Data 101 1s also
obtained, similarly segregated by activity or skill, for the
average handling time of calls, which 1s the total time a call
takes within the contact center from start to completion
(which 1s usually defined as the time when the agent who
handled the call last completes any call-related work after
the caller 1s released). Note that “call” as used 1n discussing,
the present invention can be a traditional phone call carried
by the public switched telephone network (PSTN), a voice-
over-IP (VOIP) call, an e-mail, or any other customer
interaction arriving at or commencing 1 a contact center.

Second, the data on call volumes and handle times 1s run
through a forecasting engine 102 to generate a forecast 103
ol anticipated call volumes and handle times for the period
to be scheduled. The technique used to create the forecast
can be one of a multitude of techniques known 1n the art,
including but not limited to neural network forecasting,
statistical forecasting, template-based forecasting, genetic
algorithms and neural networks where the weighting func-
tions are determined by genetic algorithms. The forecast 1s
then modified by the inclusion of the anticipated eflects on
call volume and handling times resulting from upcoming
events such as catalog mailings, television advertisements,
and so forth. The modified forecast 1s then used to generate
a forecast of agent resource demand 104, based on the
forecast and the desired agent occupancy rates 105 (that 1s,
if you need 9 agents on calls and agents are intended to be
busy 90% of the time they are on duty, then you will need
10 agents available to handle the expected traflic). Note that
“agent resource’ usually refers to human agents but can also
refer to iteractive voice response (IVR) ports against which
scripts have been loaded to handle customer interactions
automatically. Usually but not necessarily, this agent
resource demand forecast 1s generated 1 15 minute incre-
ments for the entire schedule period.

Next, a scheduling engine 106, which takes into account
a plurality of business rules 107 concerning break policies,
shift schedules, maximum and minimum workweeks, meal
scheduling, and other related scheduling influences, creates
an optimized overall schedule 108 which includes specific
work times for each agent. Often agent preferences and
vacation requests are included 1n this scheduling step. These
scheduling engines 106, like the forecasting engines 102,
use a plurality of well-known optimization techniques to
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generate a schedule which ensures that the expected traflic
1s handled within established service level limits while
meeting as many of the business rules and agent preference
constraints as possible. Finally, during the period the sched-
ule 1s 1n effect, an adherence monitor 109 measures con-
formance to the schedule 1n real time, usually by integration
of the workiorce management system with one of the many
interaction management engines 110 known 1n the art (in-
cluding for example automated call distribution systems,
computer-telephony integration systems, e-mail manage-
ment systems). Usually a graphic display of the current
performance of the contact center relative to the forecast 1s
provided, showing where deviations from the forecast and
the schedule are occurring, and showing what their efiect 1s
on service levels.

In parallel with the emergence in the art of computer-
implemented workiorce management systems working as
described above, and referring to FIG. 2, there have emerged
in the last decade a number of very sophisticated routing
engines 203 which determine, in real time, how to allocate
calls and other tasks to agent resources. These systems
generally receive event notification 202 of the arrival of a
new 1nteraction (or of a transferred interaction that requires
redirection) from the interaction management engine 110.
They then execute scripts which can take 1into account data
concerning current agent availability 204, statistical results
205 of recent operations, customer information 206 (such as
loyalty level, profitability, i1dentity of agent who last
handled, and so forth), and call data 207 such as ANI and
DNIS, 1n order to select which of the available agents 1s the
most appropriate to receive the iteraction. When all appro-
priate agents are busy, the routing engine 203 applies an
approprate treatment to the call, such as playing music or an
announcement informing the caller that all agents are busy,
and then waits for an agent to become available. When an
agent does become available, the routing engine 203 then
chooses the most appropriate call to deliver to that agent,
from among the plurality of calls awaiting an available
agent. It then sends routing instructions 208 to the interac-
tion management engine 110, which relays this information
to a media server 200 such as a PBX with ACD or an e-mail
SErver.

In parallel with the emergence in the art of computer-
implemented workiorce management systems and routing
systems working as described above, and referring to FIG.
3, there are many methods in the art for controlling the
sequence of tasks performed by contact center agents when
handling customer calls. Collectively these systems are
often referred to as agent scripting systems, although often
the agent scripting function 1s embedded 1n larger systems,
most commonly customer relationship management sys-
tems, ol which agent scripting 1s one component of many.
These systems comprise a scripting engine 301 which con-
trols the sequence of activities on a plurality of agent
desktops 302. The scripting engine 301 generally receives
notification of events relating to calls managed by a media
server 300 from the interaction management system 110.
These events include, but are not limited to, the Ringing
event (announcing call arrival at a particular agent location),
the Established event (announcing successiul completion of
a connection between called parties, the Released event
(announcing the termination of a call), and various events
concerned with call transters, conferences, and data updates.
The scripting engine 301 executes scripts which take into
account the nature of the event received and the data that
goes with 1t concerning the interaction, as well as data
concerning current agent activities, customer information




Us 7,127,059 B2

3

obtained from a customer information database 303 (such as
loyalty level, profitability, i1dentity of agent who last
handled, and so forth), and optionally information and
direction recetved from one or more supervisor stations 304.
A typical example of the sequence of events managed by the
scripting engine 301 starts with the Ringing event, which 1s,
in most systems known 1n the art, accompamed by call data
and user-defined data such as account number. The scripting
engine 301 uses the data received with the Ringing event to
retrieve customer data from the customer mformation data-
base 303. The scripting engine 301 then directs the agent
desktop 302 to display a “screen pop” showing the agent
who 1s calling and why, and either automatically sends a
request to the interaction management engine 110 to answer
the call, or displays an answer button on the agent desktop
302 and waits for the agent to push this button before
sending the request. The answer request 1s transmitted by the
interaction management system 110 to the media server 300
which 1n turn completes the communications channel
between the caller and the agent’s communications device
(telephone, e-mail software, or the like). The scripting
engine 301 thereafter supplies the agent desktop 302 with a
series of prompts advising the agent what to say, and
receives from the agent desktop 302 the results of these
actions (such as customer responses to questions). The
scripting engine 301 1s capable of performing branching
logic based on the results of the actions on the agent desktop
302 and, thereby, 1s able to fully manage a large range of
customer interactions, thus allowing the agent to deliver a
higher quality of service with a given level of tramning. The
scripting engine 301 can be one of many types well known
in the art, including among others compiled computer pro-
grams, web-based business rules script servers using
ECMAScript, XML, or any of a plurality of scripting
languages, or a system 1n which business rules are stored as
records 1n a database and retrieved and executed as needed.

The problem which the present invention addresses 1s that
these three important technologies i the contact center
industry 1n fact often work against one another. Workforce
management products that follow the sequence of steps
outlined above (which means all workiorce management
products 1n the art) rely on two key implicit assumptions.
First, workforce management products assume that the
future will behave much like the past—this 1s a central
assumption of the forecasting step. It means that call vol-
umes and call handle times are external variables that do not
depend on any other systems 1n the contact center—they are
what they are, and they can be forecast based on historical
data. Second, workiorce management products implicitly
assume call volumes and handling times are independent
variables relative to each other. Frustrating these assump-
tions 1s the fact that modem, sophisticated routing systems
all operate independently of the workiorce management
systems. Routing engines 203 take the stafling available at
the moment, the statistical behavior 1n the immediate past
(usually the last hour or so), and the current call volume, and
use this information to make routing decisions. It 1s easily
within the capability of existing routing engines 203 to
change call volumes for various skills or activities by
diverting some calls away from agents to IVR ports 1n heavy
traflic periods (thus increasing the volume for the IVR and
decreasing the volume for the agent population which would
have gotten the call). For organizations with multiple sites,
calls can be diverted to other sites to avoid congestion. Quite
often, routing engines 203 are tasked to dynamically change
their target list (the list of agents considered as appropriate
for a given interaction), 1n response to tratlic conditions,

10

15

20

25

30

35

40

45

50

55

60

65

4

time the call has been waiting, and so forth. Further frus-
trating these workiorce management forecasting assump-
tions 1s the fact that modern, sophisticated agent scripting
systems all operate independently of the workiorce man-
agement systems. Scripting engines 301 walk the agent
through potentially complex scripts which have numerous
branching points and which, accordingly, introduce a sig-
nificant amount of volatility into the key parameter of
average handle time (AHT). It 1s not uncommon to have
AHT vary by several hundred percent from call to call, even
among seemingly simple calls of the same type. And when
scripts are changed, even subtly, the changes can often
introduce very large changes 1n the statistical behavior of
AHT. Workiorce management forecasting engines 102 use
historical statistical samples of AHT as a core element of the
forecasting engine’s 102 algorithm, so 1f large variations 1n
the behavior occur, the forecasts 103 will mnevitably be
inaccurate. Also, iI agents are prompted to conference 1n
other agents, or to transier calls to other agents, as part of the
scripting engine’s 301 logic, then the call volume element of
the forecasts 103 used 1n creating the schedule 108 will be
inaccurate. Each of these routing and agent scripting actions
acts to mvalidate the core assumptions of the workforce
management forecasting engine 102, and 1n fact, the prob-
lem 1nvariably gets worse as more sophisticated (1.e., more
useful) routing strategies and agent scripts are deployed.
Existing workforce management systems were designed
with basic ACD (automatic call distribution) queuing in
mind and do not work well with modem routing engines 203
or agent scripting engines 301.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention 1s described in conjunction with the
appended figures:

FIG. 1 1s a diagram of a typical prior art workilow
management system.

FIG. 2 1s a diagram of a typical prior art routing system.

FIG. 3 1s a diagram of a typical prior art agent scripting
system.

FIG. 4 1s a diagram of a worktlow management system
showing an embodiment of the present invention.

FIG. 5 1s a diagram of a routing system showing an
embodiment of the present invention.

FIG. 6 1s a diagram of an agent scripting system showing,
an embodiment of the present invention.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMEN'T

L1

The ensuing description provides preferred exemplary
embodiments only, and 1s not mtended to limit the scope,
applicability or configuration of the mnvention. Rather, the
ensuing description ol the preferred exemplary embodi-
ments will provide those skilled in the art with an enabling
description for implementing a preferred exemplary
embodiment of the invention. It should be understood that
various changes may be made 1n the function and arrange-
ment of elements without departing from the spirit and scope
of the mvention as set forth in the appended claims.

Embodiments of the present mnvention disclose a system
and method for integrating the call routing, agent scripting
and workiorce management functions described above, 1n
order to enable them to work together without opposing the
influence of one against those of the others.

In one preferred embodiment of the present invention, and
referring to FI1G. 4, a workiorce management (WFM) system
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of the type described above and well-known 1n the art 1s
modified by the addition of feedback means 400 and 401
from the routing engine 203 and the agent scripting engine
301, respectively, to the forecasting engine 102 or the
adherence module 109, or both. The mnformation passed via
this mechanism can be any information available to the
routing engine 203 or the agent scripting engine 301, and
can be passed 1n any of a number of ways well established
in the art. In an embodiment of the invention, the informa-
tion 1s passed from the routing engine 203 or the agent

scripting engine 301 to the forecasting engine 102 or the
adherence module 109 or both via data that 1s “attached” to

the call, or added to the data about the call that 1s maintained
by the predefined interaction management engine 110. This
1s a common method in the art of passing contextual data
concerning an ongoing interaction from one part of an
interaction management system to another, 1n this case from
routing to WEFM. In another embodiment, data 1s passed
directly from the routing engine 203 or the agent scripting
engine 301 to the forecasting engine 102 or the adherence
module 109 or both in the form of an XML data tree, another
method well established 1n the art. In yet another embodi-
ment, information can be passed from the routing engine 203
or the agent scripting engine 301 to the forecasting engine
102 or the adherence module 109 or both by insertion 1nto
a database table which 1s periodically read by the recipient
components.

In a preferred embodiment of the present invention, the
information from the routing engine 203 1s a matrix of
permissible cross-linkages between skills or activities. IT
cach row of the matrix, and the corresponding column, are
taken to represent a single skill level or activity which 1s
used 1n forecasting and scheduling by the WFM system, then
a 1 represents a permissible linkage from the skill corre-
sponding to the row to the skill corresponding to the column.
A permissible linkage means that the routing engine 203
will, 1T wait times are too long or available agent population
1s too small or for any other reason suitable to the routing
logic, route a call for the first skill (corresponding to the row)
to an agent with the second skill (corresponding to a
column). For example, a 1 at (Sales 1, Sales 2)—which
signifies the element at the intersection of the row corre-
sponding to Sales 1 skill and the column corresponding to
Sales 2 skill-—means that a call that normally requires a
Sales 1 skill may be routed by the routing engine 203 to an
agent with a Sales 2 skill 11 conditions warrant. A zero
corresponds to a non-permissible transition. This matrix can
be used by the forecasting engine 102 to reduce forecast
volatility by taking into account the fact that spikes in tratlic
in one skill may be mitigated by sending some of the calls
to a second skall.

In another embodiment of the present invention, real-time
data on the distribution of calls requiring different skills 1s
sent via the feedback mechanism 400 from the routing
engine 203 to the forecasting engine 102 to accelerate the
creation ol accurate forecasts when new skills are intro-
duced. When new skills are introduced, or when a new
routing strategy 1s mntroduced that segments calls in a new
way, the forecasting engine 102 1s unable to create a forecast
because there 1s no data available yet that breaks calls out in
the corresponding way. In some cases, as when sophisticated
routing 1s being introduced to an ongoing operation, the only
data available will be bulk data, typically broken out by
DNIS (e.g., Sales can be distinguished from Service, but not
much more). In other cases, more refined segmentation may
be available, but it may be different than the new scheme and
therefore useless to the forecasting engine 102. With updates
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received from the routing engine 203 after the introduction
of the new skill or strategy, the forecasting engine 102 will
be able to determine what proportion of the calls for each
category for which 1t does have historical data 1s due to each
of the new segments (1n other words, 1f there 1s data by
DNIS, the forecasting engine will be able to determine what
percentage of calls to a particular DNIS correspond to each
new segment). When enough data points have been gathered
from the routing engine 203 so that the cumulative percent-
ages vary only slightly over time, the forecasting engine 102
can then apply them retroactively to the data 1t has already
collected, thus arriving at an accurate forecast relevant to the
new routing strategy quickly.

In another embodiment of the present invention, the
information received from feedback means 401 1s a notifi-
cation from the agent scripting engine 301 to the adherence
module 109 that the behavior of the agents 1s about to
change. This could be because of a script change, or because
an operating script changes a key parameter in response to
operating conditions. For example, 11 the agent scripting
engine 301 notes that a certain type of transactions 1s taking
longer than expected, and when it i1s informed by the
interaction management system 110 that the service level
drops below some threshold, then the scripting engine 301
will eliminate certain prompts that it had been delivering to
the agent desktop 302 previously. Since this change will
change the dynamics of the plurality of agent desktops 302
and accordingly the statistical variations i AHT, 1t 1s
desirable for the scripting engine 301 to notify the adherence
engine 109 and the forecasting engine 102 so that intraday
forecasts can be adjusted and adherence measured against
the revised forecast.

In another embodiment of the present invention, real-time
data on the state changes undergone by the various agent
desktops 302 during the course of operations of the contact
center 1s sent via the feedback mechanism 401 from the
agent scripting engine 301 to the forecasting engine 102 to
accelerate the creation of accurate forecasts when new
scripts are introduced. When new scripts are introduced, the
forecasting engine 102 1s unable to create an accurate
forecast 103 because there 1s no data available yet that
reflects the new dynamics of the contact center. In some
cases, as when sophisticated scripting 1s being introduced to
an ongoing operation, the only data available will be bulk
data, typically broken out by DNIS (e.g., Sales can be
distinguished from Service, but not much more). In other
cases, more refined segmentation may be available, but 1t
may be different than the new scheme and therefore useless
to the forecasting engine 102. With updates received from
the agent scripting engine 301 after the introduction of the
new script, the forecasting engine 102 will be able to
determine the new AHT statistics for each category of call
for which 1t does have historical data. When enough data
points have been gathered from the scripting engine 301 so
that the cumulative percentages vary only slightly over time,
the forecasting engine 102 can then apply them retroactively
to the data 1t has already collected, thus arriving at an
accurate forecast 103 relevant to the new script quickly.

In another embodiment of the present invention, and
referring to FIG. 5, the routing system described previously
1s modified by the availability of WFM Data 500, which can
be generated either by the Adherence Module 109 or other
components of the WFM system. The information that can
be passed via this mechanism can be any information
available to the workiorce management system, and can be
passed 1n any of a number of ways well established 1n the art.
In an embodiment of the invention, the information 1s passed
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from the Adherence Module 109 or other components of the
WFM system to the routing engine 203 via data that 1s
“attached” to the call, or added to the predefined interaction
information maintained by the interaction management
engine 110. This 1s a common method in the art of passing
contextual data concerning an ongoing interaction from one
part of an interaction management system to another, in this
case from routing to WEFM. In another embodiment, data 1s
passed directly from the Adherence Module 109 or other
components of the WFM system to the routing engine 203
in the form of an XML data tree, another method well
established 1n the art. In yet another embodiment, informa-
tion can be passed from the Adherence Module 109 or other
components of the WFM system to the routing engine 203
by 1nsertion 1nto a database table which 1s periodically read
by the recipient components.

In an embodiment of the present invention, the WEFM data
500 1s adjusted forecast data for the next forecasting incre-
ment (typically but not always, 15 minutes). Most WFM
systems 1n the art continually update the forecast during the
day to reflect deviations from the initial forecast 104 that
have occurred. While most routing engines 203 have access
to real time statistical information concerning contact center
operations, this data 1s necessarily retrospective. Having
access to the adherence module’s 109 forecast of the next
time increment makes i1t possible for routing strategies to
proactively react to impending problems before they hit. For
instance, 1f the adherence monitor 109 informs the routing
engine 203 that the noon time segment 1s likely to have
traflic at 125% of forecast, and service levels very far below
the standard set for the contact center as a result, then the
routing engine 203 can begin to send lower value or lower
complexity calls to an IVR for automated processing. Since
routing engines 203 today have tremendous flexibility in
how to handle calls, including even offering the caller an
incentive to hang up and get a callback at an agreed time 1n
the future, 1t will be seen that this ability of the adherence
module 109 to warn the routing engine 203 of impending,
problems will enable the routing engine to mitigate the effect
of those problems. When the routing system and the work-
flow management system work together, 1t becomes possible
to more closely achieve service level goals of a contact
center with reduced stafling, because the workiorce man-
agement system can be more conservative 1 1ts scheduling
given that the routing engine can compensate for deviations
from forecast.

In another embodiment of the present invention, the
workiorce management engine 102 sends information on
stafling to the routing engine, and the adherence module 109
updates that information by informing the routing engine
203 of any deviations from the stailing plan. The informa-
tion so provided can be at a skill level, as for example that
there will be 10 Sales agents coming on duty 1in 5 minutes,
or at the individual level, as for example that agent Bob
Jones 1s scheduled to be online 1in 5 minutes. In the first case,
this information can be used by the routing engine 203 to
tune the routing strategy to take advantage of the new
knowledge. For example, calls which might have gone to
overtlow because the current sales agents are busy could be
held, with an announcement, for five minutes to take advan-
tage of the upcoming availability of several more sales
agents. In the second case, this information would be very
usetiul 1 applications where a caller 1s to be routed to the
agent who last handled the caller (a common scenario 1n
support operations); if the information were not available,
the routing engine would have to route to an alternate agent,
but now the routing engine can inform the caller that the
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agent who handled the caller last will be available 1n
approximately five minutes, and the caller could be given the
option to wait for that agent.

In another embodiment of the present invention, and
referring to FIG. 6, the agent scripting system described
previously 1s modified by the availability of WEFM Data 600,
and by the availability of routing data 601. The WFM data
600 can be generated either by the Adherence Module 109
or other components of the WFM system. The routing
information 601 1s generated by the routing engine 203. The
information that can be passed via feedback mechanism 600
can be any information available to the workiorce manage-
ment system, and can be passed 1n any of a number of ways
well established 1n the art. Similarly, the information that can
be passed via feedback mechanism 601 can be any infor-
mation available to the routing engine 203, and can be
passed 1n any of a number of ways well established 1n the art.
In an embodiment of the invention, the information 1s passed
either from components of the WFM system or from the
routing engine 203 to the agent scripting engine 301 via data
that 1s ““attached” to the call, or added to the predefined
interaction information maintained by the interaction man-
agement engine 110. This 1s a common method 1n the art of
passing contextual data concerning an ongoing interaction
from one part of an interaction management system to
another, in this case from routing to WFM. In another
embodiment, data 1s passed directly etther from components
of the WFM system or from the routing engine 203 to the
agent scripting engine 301 1n the form of an XML data tree,
another method well established in the art. In yet another
embodiment, information can be passed either from com-
ponents of the WFM system or from the routing engine 203
to the agent scripting engine 301 by 1nsertion mto a database
table which 1s periodically read by the recipient components.

In an embodiment of the present invention, the WFM data
600 1s adjusted forecast 103 data for the next forecasting
increment (typically but not always, 15 minutes). Most
WFM systems 1n the art continually update the forecast 103
during the day to reflect deviations from the imitial forecast
103 that have occurred. While most agent scripting engines
301 have access to real time statistical information concermns-
ing contact center operations, this data 1s necessarily retro-
spective. Having access to the adherence module’s 109
adjustments to the forecast 103 of the next time increment
makes 1t possible for agent scripts to proactively react to
impending problems before they hit. For instance, 1f the
adherence monitor 109 informs the agent scripting engine
301 that the noon time segment 1s likely to have tratlic at
125% of forecast 103, and service levels are predicted to fall
very far below the standard set for the contact center as a
result, then the agent scripting engine 301 can begin to send
fewer unnecessary prompts to agents 1 an effort to 1mme-
diately lower AHT (for example, cross-sell and up-sell
prompts and satisfaction surveys could be eliminated pro-
actively). Alternatively, the forecasting engine 102 can send
the agent scripting engine 301 periodic target AHT values.
Since the scripting engine 301 controls what 1s presented to
the agent on the agent desktop 302 1t has the ability to
dynamically adjust the amount of material presented in order
to meet the target AHT. It can be seen that this approach will
make the AHT portion of the forecast 103 a self-fulfilling
prophecy, and of course the amount of scheduling error in
the schedule 108 will be significantly reduced. Furthermore,
the adherence engine 109 can detect deviations in call
volume from the forecast 103 and automatically adjust the
target AHT and send it to the scripting engine 301 so that the
desired service levels can be maintained with the current
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scheduled stathing. Additionally, when stafling deviations
from the schedule 108 occur, the adherence module 109 can
similarly modify the target AHT and notily the scripting
engine 301 of i1ts new target. Since the cost of either
overstatling or understafling in a contact center can be very
significant, 1t can be seen that the existence of feedback
mechanisms between the workiorce management system
and the agent scripting system according to the present
invention will have a significant beneficial impact on contact
center operations with little difliculty.

In another preferred embodiment of the present invention,
the multiple feedback paths 400, 401, 500, 600, and 601 are
used together to achieve a higher level of integration
between the three components (the routing system, the
workiorce management system, and the agent scripting
system). The forecast engine 102 sends AHT targets for each
time segment to the agent scripting engine 301, and it sends
call volume targets to the routing engine 203 for the same
periods. These targets are based on the historical data 100.
Then, during operation, the routing engine 203 executes a
routing strategy which attempts to keep each skill’s or
activity’s call volumes at the target level, using various
techniques involving interactive voice response (IVR) that
are common 1n the art. These techniques can include han-
dling some calls in the IVR entirely without giving the caller
the option of getting an agent, giving other callers the option
of waiting for an agent or getting handled 1n the IVR, giving
yet other callers the option of setting a time for a callback
from an agent with the appropniate skill, and so forth. In this
latter case, the routing engine can suggest a time when the
adherence module 109 has indicated the expected traflic will
be lower than the forecast 103. At the same time, the agent
scripting engine 301 manages agent interactions in order to
hit the target AHT specified by the forecast engine 103.
During operations, the adherence module 109 closely moni-
tors AHT and call volume for each skill or activity (as 1t does
in current systems), but 1t also provides notifications to both
the routing engine 203 and the agent scripting engine 301 of
deviations, and of new targets to be achieved. With the
workiorce management system thus setting adjustable set-
tings for AHT and call volumes on a skill-by-skill or
activity-by-activity basis, and with the routing system man-
aging call volume and the agent scripting system managing
AHT, then the stathing provided by the schedule will always
be adequate. It will be seen that thus an integrated system of
workiorce management, routing and agent scripting 1s not
limited to this scenario, which 1s merely exemplary, but 1n
fact 1s capable of providing a high degree of control and
predictability to contact center managers, and 1n particular it
should be understood that particular factors such as AHT,
service level, and so forth can be used as the dominant
parameter while allowing the routing and agent scripting,
systems to adjust the other parameters in order to meet
operational goals for the dominant parameter.

What 1s claimed 1s:

1. A system for integrating agent scripting, call routing
and workiorce management functions in contact centers,
comprising:

a workiorce management system consisting of at least a

forecasting engine, a business rules module, a sched-
uling engine, and an adherence module;
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a routing system;

an agent scripting engine;

a feedback mechanism between the said agent scripting
engine and either the said forecasting engine or the said

adherence module of the said workiorce management
system, or both; and

a feedback mechanism between the said call routing
system and either the said forecasting engine or the said
adherence module of the said workiorce management
system, or both;

wherein useful information 1s exchanged dynamically
between the said workiorce management system and
the said agent scripting engine and call routing system,
said 1nformation exchange being unidirectional in
either direction with respect to the said workiorce
management system, or bidirectional.

2. A method for integrating agent scripting, call routing
and workiorce management functions in contact centers, the
method comprising of the steps of:

providing a software-based feedback mechanism between
the agent scripting engine and the workiorce manage-
ment system;

providing a software-based feedback mechanism between
the call routing system and the workiforce management
system:

using the first said feedback mechanism to pass useful

information from the workforce management system
dynamically to the agent scripting engine;

using the second said feedback mechanism to pass useful
information from the workiorce management system
dynamically to the routing system; and

moditying the behavior of the said agent scripting engine
and routing system to take advantage of the information
thus provided from the said workiorce management
system.

3. A method for integrating agent scripting, call routing
and workiorce management functions in contact centers, the
method comprising of the steps of:

providing a soitware-based feedback mechanism between
the agent scripting engine and the workforce manage-
ment system;

providing a software-based feedback mechanism between
the call routing system and the workiforce management
system:

using the first said feedback mechanism to pass useful

information from the agent scripting engine dynami-
cally to the workiorce management system:;

using the second said feedback mechamism to pass useful
information from the routing system dynamically to the
workiorce management system; and

moditying the behavior of the said workiorce manage-
ment system to take advantage of the information thus
provided from the said agent scripting engine and the

said routing system.
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